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heat treated and frozen vegetables specific problems 
in quality control in this field can be defined and 
biochemical pproaches to their solution proposed. 
Thermal preservation procedures designed to in- 
activate the enzymes have been shown to increase 
the catalytic effect of the haemoproteins. This 
effect is due to increased exposure of the haeme 
groups towards the lipid substrate. Thus, the 
products of lipid degradation i ~a particular 
'preserved' vegetable will vary from the fresh state, 
according to whether it is frozen or dried in the 
blanched or unbalanced condition. Knowledge 
about he exact mechanism of oxygen transfer, the 
source of the superoxide anion O F and the role of 
superoxide dismutase may help to provide new means 
of controlling both the initial oxidation and the sub- 
sequent reduction reactions. Results reported for 
aldehyde-alcohol equilibria point to the possibility 
of controlling that aspect of food flavour ascribed to 
the presence of these compounds. Evidence was also 
presented to show how a detailed study of the cellular 
localisation of the lipids, the catalysts and the 
naturally occurring antioxidants might explain the 
rapid onset of lipid degradation as soon as natural 
conditions cease. 
ANALYTICAL TECHNIQUES 
C. BARLEY 
Department ofBiochemistry, Trinity College, Dublin 2, Ireland 
Two topics were the main concerns of this 
symposium: Analytical techniques used in quality 
control and the automation of biochemical nalyses. 
In her talk on quality controls in biochemical 
production Dr. Grassl of Boehringer (Mannheim) 
emphasised the need for analyses at all stages of the 
manufacturing procedure. Although the outlined 
control scheme appeared to be complex, experience 
had shown the necessity for this thorough testing. 
Without it a commercial concern could not control 
its costs and hence its profits. 
Two laboratories were responsible for these analyses. 
The control aboratory was responsible for the testing 
of incoming raw materials, analysis of finished products 
and control testing of the final packaged goods before 
shipment. In-process analyses were the responsibility 
of the production department. 
A notable feature of the control aboratory's work 
was testing of incoming raw materials. All material, 
not merely source material, was tested. Analyses of 
glass bottles and stoppers, for example, consisted of 
inspection for appearance and cleanliness, measurements 
of strain, determination f inorganic ontaminants 
and size measurement. Extraction with perchloric acid 
was a notably useful method for assessing contamina- 
tion. 
The in-process analyses during biochemical produc- 
tion were of the type totally familiar to biochemists. 
Enzymes, substrates and co-enzymes were measured 
by activity and possibly specific activity. Measurement 
at every purification stage was economically essential. 
Absolute specificity of the assay was not required at 
this stage and of course interference often occurred 
in crude fractions. However, with controlled incoming 
raw materials satisfactory reproducibility with differ- 
ent batches was an indication of process performance. 
After production, the finished products returned 
to the Control Laboratory for objective assessment. 
Total activity and specific activities were precisely 
measured. The specificity and accuracy of the testing 
methods were particularly important here and examples 
of individual assays of glucose-6-phosphate dehydro- 
genase and trypsin were presented in some detail. The 
other important parameter of the finished biochemical 
product was its stability. It was interesting to learn 
that amounts of stabilizers (e.g. sugar, glycerol and 
ammonium sulphate) can be critical and are individual 
to each enzyme. 
In this discussion of quality control the analyses 
used were of the manual type familiar to all laboratory 
workers. The remaining talks in the symposium were 
concerned with easing the burden of repetitive manual 
analyses. The requirement for this automation i an 
industrial situation was not made apparent by any of 
the speakers. The examples of automated analyses were 
talks from the field of clinical analysis. The need for a 
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large volume of clinical analyses was not questioned. 
Drs. Reid and Dexter did however, make a number 
of pertinent remarks concerning the divergence of 
interest between the customer and the manufacturer 
of automated equipment. Dr. Reid noted that some 
automated continuous flow apparatus had been too 
expensive for too long but thought hat the position 
was improving because of competition; Dr. Dexter 
suggested that replacement of the word 'automatic' 
by the word 'computer' in sales brochures has led to 
even more extravagant prices. 
In his talk on multi-sample analysis Dr. Reid was 
anxious to define a terminology for laboratory acids; 
the 'eye-catching designation' of automatic in the 
sales leaflet was not precise nough. He suggested use 
of the terms 'work-simplified' for systems containing 
automatic modules and 'automatic' for systems requir- 
ing no intervention by the operator. Modules themselves 
were classified into 'multi-sample automatic' 'automatic', 
'semi-automatic' and 'manual' on an increasing scale 
of operation involvement. The application of these 
systems to a 'notational' biochemical nalysis was dis- 
cussed. This analysis was colorimetric and involved 
sampling, solution addition, incubation and colori- 
metry. The major difficulty in complete automation 
of the analysis lay in the deproteinisation stage. This 
had typically been carried out by precipitation and 
centrifugation. But commercial pparatus containing 
an automatic entrifuge was not available. However, 
a fast centrifugal nalyser recently described by N.G. 
Anderson would appear suitable although the apparatus 
would be expensive if it ever became commercially 
available. For the present, automatic systems have 
attempted to remove protein by ultra filtration, 
not very successfully, or by tolerating it, possibly by 
incorporation of detergent. 
After discussing awide variety of acids, Dr. Reid 
also considered the mechanisation f other analytica 
procedures. Amongst hese he noted the development 
of equipment to assist in the extraction of solutions 
by immiscible solvents. 
Multisample analysis by chromatography was 
predicted to become more popular. It was suggested 
that the development ofhigh pressure liquid chromato- 
graphy together with TLC would erode the market for 
specialist amino acid analysers and for GLC. 
Finally, Dr. Reid made a plea for increased co- 
operation between manufacturer and customers of 
analytical apparatus: there was an unrecognised need 
for designers and partitioners to keep in touch during 
development. 
Dr. Dexter's talk on minicomputers in on-line 
measurement analysis was a review of the application 
of computing equipment to multi-sampling equipment 
described by the previous peaker. There was an in- 
creasing demand for on-line processing requiring data 
collection, reduction, analysis, presentation a d con- 
trol of equipment. These needs were contrasted with 
the operating features and costs characteristic of the 
various types of digital computer. Large off-line 
computers were expensive and could not be interfaced 
for on-line measurement; a ime-shared complex 
machine was suitable hut the complexity and inflexi- 
bility of the operating system could cause problems. 
Among the less expensive quipment, he programm- 
able desk-top calculator was simple to operate but 
difficult to interface. A possible compromise was the 
small dedicated - the minicomputer - linked to a 
single instrument. The minicomputer had a considerable 
memory, was readily interfaced and had some programm- 
ing capacity. The cost of such equipment was about 
£ 5000. 
The trend towards lower costs of hardware com- 
bined with programming difficulties had led to the 
use of a simplified type of mini computer the O.E.M. 
(Original Equipment Manufacturer) computer. An 
analytical instrument maker could buy such equipment 
from the computer manufacturer for about £ 1000. 
The traditional dividing line between instrument and 
computer might then disappear. The computer in the 
final instrument had to be provided ready-programmed 
for the user. The efficient use of such equipment might 
lead to a loss of its elevated status, attained through use 
of the word 'computer', and lead to its acceptance as
no more than a highly versatile general-purpose el ctron- 
ic component. 
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